
2~ ~EB~g~

NATIONALADVISORYCOMMITTEE
FORAERONAUTICS

TECHNICAL NOTE

No.1524

TAKE-OFFPERFORMANCEOF

LIGHTTWIN-FLOATSEAPLANES

ByJohnB.Parkinson

LangleyMemorialAeronauticalLaboratory”
LangleyField,Va.

.

=qynJJ7
Washington

February1948

FBRREFERE?IGE ----m.,*q*-... $ J ,..- !WX7’0BETAKENFtWXidTHISROOM



ERRATUM

NACATN No.1s24

TAKW3FFPEKFORMANCXOF
LIGHZ!mmH?LOAT SEmLAmS

By JohnB. Z%rkinson

Feb~ 1948

TableI,page16: The designation“PiperCubPA-1.1”shouldbe c~$~
to“PiyerCubJ3C45.”



NATIomLAImsomCOMMITTEEtiR&SKX’IA~ICS
..-

TECHNICALNOTENO.1524

TAKE-owPERFOWCEOl?
ILKmTTWIN-FLOATSEmLmEs
By JohnB. Parkinson

Thetake-offperformanceoflighttwin-floatseaplanesofthe
personal-ownerormilitary-observationtypeisinvesti~tedlymsamsof
t~icalWe-off calcul.atims.It Isshownthat,ingene=l,thetake-
offpeticrmanceof~aplanesofthisty_peisadverselyaffected%y high
resistanceatplsmingspeeds.Variousmeansaresuggestedforreducing
thisresistanceandobtaininglargereductionsintherequiredtake-off
timeanddistance.Designconsiderationsfortin flostsforlmdplane
conversionsarediscussed,emdproceduresforusingexistingdatafor
estimtionoftheirtake-offcharacteristiccsareoutlinedinan appendix.

ImTRoDmoIi.

Twin-floatseaplanesofthepersonal-ownerormllita~-ohxvation
ty_peareusuallyconve~ionsofexistingsmalllmdplanesinwhichthe
landinggearisreplacedby standardized~oatswiththeminimumof
otheralterationstothebasicdesigns.Theirtake-offperformanceis

—

dominatedby inherentaerodynamicandpower-plantcharacteristicsofthe
me andby the%uoyancyandsta%ili~requirementsofthefloatsystem.

A surveyofcontemporaryliglxbairplanesindicatesthatthereare
twocategoriesofinterestfromthepointoftiewoftake-offperformance.
Thefirst,refernxltoas category1, Includesthesmallerslow-speed
typeswithhighpowerloadings(above18lbperhy). Airplanesinthis
catego~usuallyhaveverylowwingloadingsandtake-offspee~but,on
theotherhand,havehighpa=site-d?m.gcoefficients,winchaffeetMe -
offperformanceadversely.Thesecond,referredtoas category2,
includeslarger,aerod~~callycleanertrieswithrelative=highwing
loadings(above14lbpersqft). Airplam6sinthiscategoryareusually
higherpoweredbuthavehightake-offspeedsforthesizeoftheirfloats,
thatis,highvaluesoftheFroudenumber(Speed/#Lineardimension).

.
In orderto investi~tethe

ofthet~e considered,take-off
t

problemofwaterresistanceforairplanes
performancecalculationsweremadefor
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a hypotheticaltwin-floatseaplaneineachcategom.Theresuitsare
indicativeoftheimportanceofresistemceinthedevelopmentandopera-
tionofsmallwater-basedairplanes.Theprocedurefollowedillustrates
theapplicationof“existingdatatothedesignoftwinfloatsforlight
airplanes.

AIRPLANESPECHTCATIONSANDCE&RACTiZRISTICS

Ty_picalspecificationsandcomputedcharacteristicsforairplanes
inbothcategoriesofinterest,publishedinreference1,arelistedin
tableI. Theseairplanesarerepresentativeoflight-planetypescapa%le
ofconversiontotwin-floatseaplanes,andtheircha=cterieticsprovide
appropriateassumptionsforcalculatingspecifictake-offpetiormncein
eachcatego~.

Theairylanesofoategoqy1 havewingloadingsofalout7 comlined
withthehfghpowerloadings.Withanassumedpropellerefficiencyof
0.80,thecalculatedparasite-dragcoeffiolentsbasedonthelisted
maximumspeedsvaryfrom0.033to 0.067.Theairplanesofcatego~2
havepowerloadingsoffrom14to 16poundsperhorsepowercoxihined
withthehigherwingload&s. Theparasite-dragcoefficientsofthe
secondcategoryvaryfrom0.016to0.032.

Geometricaspectratiosaverage7.5forthefirstcategoryand6.9
forthesecond;thereisno essentialdifferenceletweenthetwogroups
inthisrespect.Theeffectiveaspectratiosduringtake-offwill%e
higherfor%othbecauseofgroundeffect.

Two-bladepropellerswithtipspeedsbelow@O feetpersecondare
employedforalltheairplanesconsidered.Thoseforthefirstcategog
arethesimplefixed-pitchtype,whereasthoseforthesecondrequire
highenoughbladesettingsatmaximumspeedto justifytheuseof con-
trollablepitchforadequatetake-offperformance.

TAKE-OFFCALCULATIONS

AirplaneCharacteristics

Theairplanecharacteristicsassumedforthetake-offcalculations,
basedonthespecificationslistedintehle1, aregivenintalleII.
SeaplaneA isrepresentativeof category1,thelargeclassofpersonal
airpLxnesusedforsportfl@ng. SeaplaneB isrepresentativeof
thehigher-performanceIfghtplanesofcatego~2 usedforadvancedsport,
conmmrcial,andnllita~purposes.

.

.

.
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Theeffectiveaspectmtio includinggroundeffectforbothsea-
plsmesisar%itrari~assumedas 8.0. Thisassumptionhasa minoreffect,
ontheresultsofthecalculations.

Theassumedvaluesofparasite-dragcoefficientexcludingfloats
correspondto rel&tivelyhighandlowvaluesinta%leI. In selectionof
thesevaluesitwasassumedthat,ina conversion,thedragofthefixed
landinggearisreplacedly thatofthestrutsystemsupportingthe
floats. Theaerodynamic-g ofthefloatsthemselvesduringtake-oi’f
isincludedinthewater-resistancedatafromtanktestsat theLangley
hlorato~ oftheI?ationalAdvisoryCommitteeforAeronautics.

WingandPropellerCharacteristics

Liftanddra~.-A rectangularunflappedwinghatinganNACA230U
sectionwasassumedforbothseaplanes.Liftand*g coefficientsof
thiswingforamaspectratioof 8.owereestimatedfromfigure15 of
reference2 andareplottedhereinagainstangleofattackinfigure1.

Theanglesofwingsettingchosen(seetall-eII)representthe
Usualcompromisebetweena highsettingfavomhlefortake-offanda
lowsettingfavorableforflight.Thevaluesassumedforeachseaplane
arerepresentativeofpractice.

Thrust.-Thethrustin thetake-offmnge foreachsea@anewas
estimatedfromfigure7 ofreference3. Thesamebladeanglewas
assumedforboth. ComputationsofthethrustforseaplaneB at the
bhde anglesrequiredforflightconditionsindicatethatcontrollable
pro~ellerswithlawMade anglesduringtake-offareusuallyrequired
forseaplanesinthiscategory.

The
versions

FloatCharacteristics

primaryrequirementsforttin-flcatsystemsforlandplanecon-
are:

(a)Sufficient

(b)Sufficient
stalilityat rest

(c)Lowenough

surplus%uoyancyforflotationandseaworthiness

lengthandspacingforlongitudinalandlateral H

waterresistancefortake-off

(d)Adequatehydrodynamicstabilityandcontrol ~

(e)Adequatespraycontrolforpreventionofdamage~d
corrosion

(f)Minimmeffectonaerodynamiccharacteristicsinflight
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Conventimalfloatsmeetingtherequirenwntsnamedarefairlywell
stemiardized. Theyusuallyhavelength-beamratiosfrom7 to 8,beam-
heightratiosofalout1.0,andsurplus lnmyanciesofalout100percent.
Decksandlowsareroundedforstreamlining,andsternsareatiptedfor
someformofwaterrudder.The%ottomsconsist01forehodyad after-
bodyplaningsurfacesseparatedby a transversestepandhavingsinglesof
deadriseramglngfrom20°to30°. Sprayis controlledby spraystrips
orchineflare-,whicheverismorecc&istentwiththe

An NACAfloatsuitableforlight@anes is shown
sets,static-properties,genemalresistemcedata,and
datafor*Ms formareavaila%leinreferenoe4.

FloatSizeandDimenslmm

genimaiC&wtmUctlon.
infigure2. Oft’-
ae~c-arag

The sizeofthefloatsmustbeke~tas smallasyossiblecmpatille
with-flotation,seaworthiness,sndsp~ requirementstominimiz’eadverse
aerodynamiceffectsinflight.Iarge floatshavesmallerresistanceat
thehumpandcorrespondinglylargerresistanceneartake-off.I&perl-
encehasindicatedthelatterto%e criticalforsmallseaplanes.

NACAmodel57-B+wastestedYorvaluesofloadcoefficientC*
a8higha81.80. Thesu%mergeddis@acementinma watercorresponds
approximatelytoa valueofloadcoefficientof3.25.If thegrossloaiI

~ isassumedto%6 l.~, thesurpluslmoyanoyiscoefficientC

(,.2,-#!O)100= 80percent

Thisvalueistheminimumdesirdblefo~ordinaryservice,although
somemilitaryfloatshave%eenaOsi~a forless. A valueofdesign
grossloaacoefficientof1.@ is thusa mximumvaluefora floatof
conventionalproportionstofavor-rodynamicpetiozmmoeandhigh-speed
waterresistance.

Thefore%odyof mmiel57-3-5hasa valueoflength-learnratioL@
of4.17. Ata valueofgrossloadcoefficientOYl.&)thesp~ coef-
ficientk (reference~)is

Thisvalueoi?k
enginef3@ngboats.

correspondsto
It ishel.ieved,

= o.1o3 ‘

.

.

.

.

excessive low-speed~ray formultl- -
however,to%0 acceptablefor

●
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twin-fbat seaplmes
. comparedwithflying

Witha valueof
sionsoftin floats
pleaes%ecome

5

hecauee ofthelargercleamces ofthetypeas
loats.

grossloadcoefficientofl.&l,
similartomcdel57-B-5forthe

Sea@ane

Beamoverspay strips,feet. . . . . . . . 1.755,

Length,feet. . . . . . . . . . . . . . . . ~3.23

Hdght,feet. . . . . . . . . . . . . . . . 1.61

.-

theover-alldimen-
hypotheticalsea-

A SeaplaneB

2.215

16.70
2.02

Thesedimensionsareoompam%lewiththoseof commerioalfloatsfor
similarseaplanes.Eventheminimumsizeoffloatis largecompared
withotherairplemecomponents;thus,somecompromiseofseawort+ness
andsp~y charaoteristfcstoachievethebestover-allresultsis
justified.

. Procedure

Thetake-offcalculationsconsistof computingthetotalresistance
. andthrustavailableat variousspeedsfortheassumedccmditionsemd

determiningthevariationofnetacceleratingforcewithspeed,thetake-
offtime,andtake-offdistancefromtheseresults.Thevariationof
frictionforceswithscalemayusuallybe neglected;and,atpnactical
floatspacings,interferenceeffectson theresistemcemay%e considered
negligible.Becausethetake-offpro%.lemis greatestina flatcalm,it
isassumedthatthereIsnowind.Detailsofthecalculationsaregiven
intheaypendlx.

ForseaplanesA andB thefloatswereconsideredtobe freeto trim
(zerotrimmingmomentaboutthecenterof gravltiy)up toa syeedbeyond
thehumpspeedwherepladn8 ontheforebodyaloneiswellestablished.
Theremainderofthetake-offwasconsideredtobe at a trimof6° (near
thetrimforminimwnwaterresistance).Thehigh-speedportionofthe
runwasalsocalculatedfora trimof 8° (thehighestobtainablewithout
transferringtheentireloadto theafter%ody)in orderto investigate
theeffectofreductlaintake-offspeedhy thismeans.

Thespeedcoefficientsandloadcoefficientsinvolvedin thetake-
offofseaplaneA arewithintherangeof thetankdataforthefloat
(reference4). ThevaluesofthecoefficientsforseaplaneB atple+lng

. speeds,however,areoutsidethescopeofthetankdata,andthewater
resistanceduringtheplaningrunmustbe estimatedhy othermeans.The “-
methodemployedisalsogivenintheappendix.

.

9
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RESUIC!?SANDDISCUSSION

The resultsofthecalculationsareplottedintheusualform.
againstspeedforseaplaneA infigure3 andforsea@.aneB infigure4.
Thenetacceleratingforce(difference%etweenthrustandtotalresist-
ance)at thefirst humpislargeforbothseaplanes%ut-%ecomesvery
small neartake-offat either6°or 80trim.ll%isdistributionofthe
acoelemtionisin generalaccordwithoperatingexperiencewithlight
seaplanes.Theeffectsare,however,somewhatexaggeratedbecauseofthe
assumpticmofnowindandleoauseofthefavora%lescaleeffeoton
frictionalresistancenottakenintoaccountinthecalculations.

Thetake-offspeedscorrespondingtotheestirmtedliftcoefficients
andassumedtrimsarehighas comparedwithreportedlandingspeedsof’
lightairplanesbutarerepresentativeforseap~ operationinthe
absenceofwindandfortheanglesofattackcorrespondingtothewing
settingsassumed.Thefloattrimsarethemaximumobtainehletiththe
stepinthewaterneartake-offi.Thetake-offspeedscouldbe reduced
by higheranglesofwingsettingbutsuchsettingswouldresultInlarger
negativeattitudesofthefloatsin flight.

Thelinesdrawnbetweentotalresistanceandthrustona slo~eof
grossweightW o~ertheaccelerationof gravityg plottedonthe
‘forceandspeedscalesrespectively,representone-secondintervals
duringthetake-off(reference6). Thedietanoetraveledeachsecond

.

isequalnwuerical~tothemeanspeedduringthatsecond.Totaltake-
offtimeisthesumoftheverticesformedby thelines,andtake-off
distanceisthesumofthespeedsateachvertex.Thetake-offperform-
smcedeterminedinthismannerisincludedinfigures3 andb.

Bothsea@anespassthroughthefirsthumpina fewsecondsbut
thetotaltake-offthe isInordinatelylongbecauseof theproximityof
thrustandresistanceneartake-off.Increasingthetrimfrom60to80
reducesthetake-offspeedbutincreasesthetotalresistance.Conse-
quently,no gainin over-allperformancecanle expectedhy pallingup
unlesstheavaildbleelevatormomentis sufficienttopullthemainstep
clearandeliminatethehighresistancecausedby thefactthatthe
afterbodyrunsinthewakeoftheforebody.

Thehighresistanceneartake-offillustratedby theresultsof the
calculationsimmediatelysuggestsa meansofmakinga largeimprovement
inthedesignoffloatsforlightseaylanes-~floatswhichoperati.at ‘--
veryhighwaterspeedsingeneral.Thehighresistanceis inherentin
conventionalfloatsbeoauseofinsufficientafter%dyclearanceandmy
be greatlyreduced%y increasingtheclearanoeiftheyrimaryfunctions
oftheafterhodyarenotundulyimpaired.

.

After%odyclearancemayhe Increased%y displacingtheforehodyand
afterbodyverticallyandby thusincreasingthedepthofstep.This

●

●
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motificationhasa smalladverseeffectonthelow-speedhumpresistance~.
whichisnotcritical,lnztIncreasesthekg inflightandthestructural
discontinuity.Tkeadverseeffectsmay%e minhnizedby a suita%lestep
fairing.

Thetiedforincreasedafterlmdycleazancealsosuggeststheappli-
cationoftheEACAplaning-tailhull(reference7)to seaplanefloat
systems.Thisformhasextremeafterbodyclearanceandlowresistemce
atallspeedswithoutundueTenaltyinaerodynamicdnag(reference8).

In orderto evaluatetheposslbl.eimprovementathighplaningsyeeds
offe~dby the~laning-tailhull,take-off calculationsweremadefor
seaplaneB at 6 and8°trim,compamhleto thoseoffigure4,usingthe
resistancedataforbngleytankmdel 163A-I-I.(reference7). Thfs
elementaryhull(fig.5)hasem over-l-llength-%eamratioof 8.0 anda
forebodylength-learnratioof4.0;it isthuscomparableIn over-all--
proportionswithmodel57-B-5.Theformofdeck,however,mustbe adj~ted
toattaintheproperdistributionofbuoyancyfora seaphnefloat.

Theresultsofthecalculatimsareplottedinfigure6. Thelarge
afterbodyclearaaceaffordedly theplaning-tailformeliminatesthehigh-
speedhumpcharacteristicoftheconventionalflostundertheeanwcondi-
tions. It alsooffersthepossibilityof takingoffat highertrimsand
lowerspeedswithoutIncreasingtake-offtimeortistance.Thetake-off
performanceintheplaningrangefrom67feetpersecondto get-away
compareswiththatofmodel57-B-5as follows:

Trim Model
(deg)

6 57-B-5 “
6 163A-11
8 57-B-5
8 I 16yM1

Time
(see)

22

12

27

10

Distance
(ft)

2260
1150
2683
g20

Thus,althoughthedifferencesinperformance=Y be exaggeratedby the
calc~ted-proximityoftheresistanceandthrustcurvesfortheccmven-
tionalfbat, thereisa strongindicationthatincreasingafterlmdy
clearamceby a largeamountoradaptingtheplanlng-tal1 hullformfor
floatsconstitutesthemostfruitfulmeansofimprovingthetake-offof

. lightseaplsmes.

Accordingto itiormationobtained.frorntechnicalo%semersvisiti%. thec%~ D~ t- at~mb~gj ‘sis*ce at ‘i@ ‘Weti ‘fa ‘tila _
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insufficientafter%odycleamce mayhe reduced%y a seriesof small
auxilia~stepsontheafterl)ody.An arrangementofsuchstepsreported
tohave%eenusedontheBlohmandVoss222flyingboatisillustratedin
figure7. Theyareessentiallysmallwedgesfittedin rowsbetid the
shallowstepforthefirst50percentoftheafter%odyIen@handtheir
contributiatotheaerodynamicdragofthehullwouldo%viouslybe small.
Theresultsofthetake-offcalculationswithoonventicmdfloatsindicate
thatstrategicallylocatedauxilia~stepsmightprovidea si~le means
of improvingthetake-offperformanceofstandardflats that stick”
nearget-away.Torlightseaplanestheeffectofthestepscouldlestbe
investigatedby e~erimentsanactualfloats.

CONCLUDINGREMARKB

Lighttwin-floatseaplanesareapttohave~oortake-offperformance
becauseofhighwaterresistarmeat speedsneartake-off.Thedevelopment
offloatformsaffordinglargeafterbodyclearanceandreductionin
resistanceat planingspeedsoffersthemostpromiseinimprovingthe
take-offperformanceofthetype.TheformoftheNACAplaning-tail
hullis ofparticularinterestforapplicationto floatsystems%ecause
ofItslowresistancecharacteristics.Furthertanktestsofplaning-
tailhullssuitableforfloatsat--higherspeedsandloadsthanheretofore
testedwouldhe of valueinthefieldofresearchonlightairplanes.

.

.

.

LangleyMemorialAeronauticalLaboratory
NationalAdvisoqCommitteeforAeronautics

LsngleyField,Vs.,Octo%er29,1947

.

.
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ARENDIX

CALCULATIONOFTOTALRESISTANCE

OFA TWIN-FLOATSEAHANEDURING!TAKE-OEF

(!oefficients

Thehydrodpamicendaerodynamiccoefficientsemployedinthetake-
offcalculationsaredefinedas follows: —.

CA
()

loadcoefficient~
*3

CR
()

Rresistancecoefficient—
W%3

(F)

v
‘7 speedcoefficient—

h
CL

()

Lairplaneliftcoefficient—
&2

. 2

. CD

where

A

R

v

w

-b

L

. D

s
.

P

()airplanedragcoefficient~
@2

loadoneachfl~t, lb

waterresistance”plusairdragofeachfloat,13

waterandairspeed,fps

specificweightofseawater(64Ibpercu.ft)

learnoverspinystripsformcdel57-B-5orbeamofhullfor
model163A-11,ft

accelerationdueto gmvity(32.2ftpersec2)

winglift,l-b

airplsmedragexcludingfloats,1%

wingarea, sqft

airdensityat sealevel(0.002378lb-ft-4 sec2)
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ForthevaluesassumedforseaplanesA andB, theooefficientm
become

A A
(seaplaneA)CA===5T7

CA
‘&u&

(aeaylaneB)
1

CR=+ (seaplaneA)

cR=&
}

(seapb B) ‘

Cv = ‘? -7% (seaplaneA)
~32.2(1.755)

C’-*=+
(seaplaneB)

1

L=(’)167CLV2=‘=29%CL*
(seaplanesA andB)

D= o.1985CDV2 (seaplanesAandB)

Calculations

(2)

.

(1)

(3) “

.

(4)

(5)

Freeto trim.- Forthefree-to-trimcondition,theresistance
coefficientandtrimwithzerotrimmingmomentata successionofspeed
coefficientsisobtainedfromfigure15 ofreference4. Sincethis
figureonlyincludesdata~ to Cv = 3.6,figure14 (reference4) is
assumedtoapplyathigherspeedcoefficients.Thestepsinthecal-
culationat eachspeedcoefficientareconvenientlytalxil.atedas follows:

.
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Value
Symllol Definition Source SeaplaneA SeaplaneB

A. Loadperflost ‘TableII 625 1250
at rest,1%

CAO Loadcoefficient Equation(1) l.m l.m
at rest

.
v~ Get-aua.yspeed Equation(4) 74 108

for9°trim,
fpe

% SpeedcoefficientAssumed 3.6 3.6

v Speedjfps Equation(3) 27.0 30.4

~2 Speeda uared, V2
(fPa%

730 922

cAl Approxiuteload
[(Y]

cAo l-~ 1.56- 1.66
coefficient

‘1 Approximatetrim, Figure15 of 11.5 11.8
deg reference4

a Angleofattack, T1 + Wing-
deg setting

(TableII) 16.5 15.8

CL Liftcoefficient Figure1 1.34 1.29

L Lift,13 Equation(4) 194 236

A Loadonfloat,lb Ao-+ 328 1132

CA Loadcoefficient Equation(1) 1.52 1.63

T Trim,deg Figure15of
reference4 11.3 11.7



These valuesof leadcoefficientantitrimcheckthefirstappraxhmtevaluesclosely.If they
dldnotdo so.the sameomerationwouldbe rmatea usi?wthelastvaluesastheaeoondmproxl~tlon
fOr @ h’ T1. The tial resistance if3tienc+LloulaGdas follows:

symbol

%

R

2R

a

‘%W

‘%

%

D

2R+D

Definition

Resistarmecoefficient

Resistanceof eachfloat,lb

Resisteaceof twinflmta, lb

Angleof attmk, deg

Wing dragcoefficient

Paraaite-dragcoefficient

Airplanedragcoefficient

Airplanedrag,lb

To’&lresistance,lb

source

Flgum 15 of referenoe4

Equatlau(2)

2s

Figure1

●

TableII

Equation(’5)

2R+D

Va
seaplaneA-

Le

seaplaneB

0.328

IJ.4

228

16.3

0.096

0.Ol$a

0.156

23

231

0.362

251

502

15.7

0.090

0.020

0.11o

20

323

Hxed trim,seaplaneA.-The calculationfora giventrimwhenthegeneraltestdataareavailable
Is eimilarto thefree-to-trimoalculationexceptth9tthetrimand loadare brownand thesuccessive
approximationsarenotneoesesq.

At a trimof 6°,forexample,theangleofattick of the wing forseaplaneA is no. From
figure1, ~ is 0.93, ~ IS 0.049,@ ~ isthereforeo.1.og.l@atimu (h)and(5)Vmn
becomesimply:

L = (().19@)O@3@= ().l~fi (6)
D = (0.1985)I).~9v2-0 .~16# (7)

.
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Theremainderofthecalculationistalnzlatedas folluws:
. ,

Symllol

%
v

$

L

A

CA

CR
R

2R

D
●

2R+D

Definition

Speedcoefficient

Speed,fps

Speedsquared,(fPs)2

Lift,1%

Loadonfloat,lb

Loadcoefficient

Resistancecoefficient
Resistsmceofeachfloat,lb

Resistanceoftwinfloats,lb

Airplanedrag,lb

Totalresistance,13

Source

Assumed

EquAion(3)

$

Equation(6)

%-$

Equation(1)

Figure14 ofreference4
Equation(2)

m

Equation(7)

2R+D

13

Value

10.5
78.8

6200
1142

54

0.160
0.175,

61
122
134
256 “

Fixedtrim,seaplaneB.- Thevaluesofspeedandloadcoefficients
involvedin take-offsofthecatego~representedby seaplaneB areout-
sidethescopeof theavaila%letankdatainreference4. Thewater
resistanceo~ seaplanesin
mated%y assumingthatthe
constantfora givenvalue

thiscatego~atplaningspeeds-y be esti-
load-resistanceratioA/R or CA/CR iS
oftheplaningcoefficient(reference9)

CAK=2_
+

Theylemingcoefficientmayaho bewrittenas

r
.-

CA

3

whichisa moreconvenientformforplottlng.

Plotsof A/R a~instthepa~ter &l” at variousvaluesof

CA formodel57-B-5,derivedfromfigure14 ofreference4,areshown
. hereininfigures8 end9 fortrimsof6°and8°,respectively.Similar

plotsformodel163A-11,derivedfromfigures5, 6,end7 ofrefewnge7,
areshownhereininfigures10end11. It is see:thatthedataforboth

. theconventional.andplaning-tailforms“collapsewellenoughin this



formto permitestlntionof A/R by theuseof a singlemeancurveuntilactualtestdataat higher
Speedflandloadsbecomeavailable.Theroamcurvesshownwereusedin thepresentcalculations.The
procedureis eaaentiallythesameas befon andmy be oonvenlent~tabulatedforseaplaneB as follovs:

T= (50
%&

= 0.042

;%6 ~ = 0.062

L = (0.19&i)0.&% = O.1~# ,

D = (0.1985)0.062v2= o.o123#

(8)

(9)

Symbol

L

A

R

2R

D

2R+D

Definition

Speedcoefficlent

-d, frm

Speedsquared,(fps)2

L.lft,lb

Loadcm float,lb

Leadcoefficient

Planlngcoefficient

Load-resistancemtio

Resisticeof eachfloat,lb

Resistanceof twinfloats,lb

Airplanedrag,lb

Totalresistance,lb

Source

Amnmmd

Equation(3)

$

Equation(8)

AO-$

Equation(1)

G v
Figure6
Figure10

2R

Equation(9)

2R+D

Va
Mcdel574-5

10.5

88.6

7850

1340

5t?u

0.84

0.oEq6

3.90

149

298

97

395

ID.5

88.6

7850

1340

580

O.tw

0.0876

4.30

135

270

97

367

, . ,
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Grossweight,

Wingarea,eq

AswMED
FOR

!MBIEII

AIRPLANECHARACTERISTICS
TAKE-OFFCAUXLNTIONS

SeaplaneA

l-b. . . . . . . . . . . . . 1.250

ft . . . . . . .. . . . . . . 167
Enginehorseynrer. . . . . . . . . . . . . 66

Enginerevolutionsperminuteat
ratedpower. . . . . . ...=.... 2300

Propellsrt~e. . . . . . . . . . . . Twohlade,
-> fixedpitch

Prope~er~ameter,ft . . . . . . . . . . 6.o

PropellerM_adeangleat 0.75radius. . . 15.0

Wingloading,lbpersq ft. . . . . . . . 7.5

Powerloading,lbperhp . . . . . . . . . 19.0
Il!ffectiveaspectratioincluding

groundeffect. . . . . . . . . . . ..8.o

Parasitedragcoefficientexcluding
floats . . . . . . . . . . ● . . . . . 0.060

Angleofwingsettingreferredto
floatlaselinejdeg . . . . . . . . . 5.0

Seap~e B

2500
167

..X7

2650
TwoWlade,

controllable
pitch

7.3

15.0

15.0

15.0

8.0

0.020

4.0

..—
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Figure1.- Assumedliftanddragcoefficientsfor wingof seaplanesA
andB. NACA23012section. Effectiveaspectratio,8.0.
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Figure3.- Resultsoftake-offcalculationsforseaplaneA. Wingloading,7.5poundspersquarefoot; ~
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Figure5.- Langleytankmodel163A-11planing-tailhull.Possibleformoffloatshownbydashedlines.
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Figure6.- Resultsoftake-offcalculationsforseaplaneB. Langleytankmodel163A-11,twinfloats.
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Figure7.- Auxibry stepsinstalledonafterbodyofGermanBlohmVoss222flyinghat. ,
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